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Introduction
bu t also b e c a u se o f th e ir u n iq u e reactivity, w hich differs c o n s id e ra b ly fro m th a t o f th e usu al acyl d eriv ativ es o f p h o sp h o ru s.
T h e first p h o sp h o ru s d eriv a tiv e s o f salicylic acid w ere o b ta in e d by C o u p e r [2] by th e re a c tio n of salicylic acid w ith p h o sp h o ru s tric h lo rid e. T his r e actio n gave rise to sev eral p ro d u c ts, w h o se s tru c tu re s w ere stu d ied by a n u m b e r o f a u th o rs [ 3 -1 2 ] , T he resu lts o f th e e a rlie r stu d ie s w ere su m m a riz e d by A th e rto n [13] , It w as e s ta b lish e d th a t w h en sto ich io m etric q u a n titie s o f th e sta rtin g m a te ria ls * R eprint requests to R. Schm utzler. o r an excess o f p h o sp h o ru s tric h lo rid e a re used, th e m ain p ro d u c t is 2 -ch lo ro -5 ,6 -b en z o -l,3 ,2 A 3-d io x a p h o sp h o rin -4 -o n e, A (Fig. 1) .
R e a c tio n o f A w ith e ith e r acetic acid o r w ith w a te r le ad s to co m p o u n d 1 [10, 14, 15] , w hich can 1 la se co n d ta u to m e ric fo rm , la. T he eq u ilib riu m b e tw e e n 1 a n d la is alm o st co m p le te ly sh ifted to th e left, fav o u rin g stru c tu re 1. A lth o u g h p h o sp h o ru s d eriv a tiv e s o f salicylic acid h ave b e e n th e su b je ct o f n u m e ro u s studies, re p o rts co n c e rn in g th e ch e m istry of 2-hydro-2-o x o -5 ,6 -b e n z o -1,3,2A4-d io x ap h o sp h o rin -4 -o n e (1), a re q u ite ra re (cf. ref. [16] ). T h e p re se n t p a p e r c o n trib u te s to th e in v e stig a tio n o f th e rea ctio n b e h a v i o u r o f 1 to w a rd s N -s u b stitu te d hexahydro-1 ,3 ,5 -triazin es, im in es an d c a rb o n y l co m p o u n d s, w hich, in so m e cases, le ad s to u n e x p e c te d results. In th e re a c tio n o f 1 w ith se v eral n itro g e n -su b stitu te d m e th y le n eim in es, H 2C = N R , c o m p o u n d s 2 -4 w ere sy n th e siz ed , ac co rd in g to eq. (1).
Results and Discussion
W h e re a s m e th y le n e im in e s w ith sterically d e m a n d in g s u b stitu e n ts (R = 'B u ) a re sta b le in th e ir m o n o m e ric fo rm , th e c o n d e n s a tio n p ro d u c t of fo rm a ld e h y d e a n d m e th y l-o r b en zy lam in e trim erizes s p o n ta n e o u sly u n d e r n o rm al co n d itio n s, fo rm in g l,3 ,5 -trio rg a n o h e x a h y d ro -l,3 ,5 -tria z in e s.
F or th e sy n th e sis o f 2 -4 , th e trim e ric d eriv a tiv e s o f m e th y l-an d b e n z y la m in e a n d th e m o n o m e ric rm -b u ty lm e th y le n e im in e w ere em p lo y ed .
T h e re a c tio n co n d itio n s h a d to be ch o sen very carefully, in o r d e r to av o id th e fo rm a tio n o f large q u a n titie s o f b y -p ro d u c ts. U p o n rea ctio n o f 1 w ith l,3 ,5 -trim e th y lh e x a h y d ro -l,3 ,5 -tria z in e at ro o m te m p e ra tu re , an e x o th e rm ic re a c tio n to o k place, an d th e 31P N M R sp e c tru m o f th e re a c tio n m ix tu re e x h ib ite d th e signal o f 2 as well as se v eral re so n a n c e s arisin g fro m a n u m b e r o f u n id e n tifie d b y -p ro d u cts. W h e n th e re a c tio n w as co n d u c te d at 110 °C in to lu e n e as a so lv e n t, th e fo rm a tio n o f 2 co u ld n o t b e e s ta b lish e d [27] . T hus, 1 a n d th e c o rre sp o n d in g tria zin e w e re allo w ed to re a c t u n d e r m ild e r c o n d itio n s, at 0 °C, in d ilu te d ich lo rom e th a n e so lu tio n . In th is m a n n e r, 2 co u ld be iso la te d as a c o lo u rle ss solid in h igh purity.
In o r d e r to av o id th e fo rm a tio n o f b y -p ro d u cts, th e re a c tio n o f 1 w ith rm -b u ty l-m e th y le n e im in e w as c o n d u c te d u n d e r sim ila r c o n d itio n s as u se d fo r th e p r e p a ra tio n o f 2. N e v e rth e le ss, b esid es th e m ain p ro d u c t 4, sm all a m o u n ts of im p u rities, w hich c o u ld n o t b e s e p a ra te d by recry stalliza tio n , w ere o b se rv e d by 31P N M R spectro sco p y .
In c o n tra s t to th e o b s e rv a tio n s m a d e fo r th e fo r m a tio n o f 2 a n d 4, c o m p o u n d 3 w as fo rm e d w ith o u t an y im p u ritie s in to lu e n e as a so lv en t ev en at ro o m te m p e ra tu re .
T h e re a c tio n o f 1 w ith a n u m b e r o f C -su b stitu te d m e th y le n e im in e s b e a rin g a benzyl g ro u p at ing th e re a c tio n , o r w h e th e r rin g ex p a n sio n re a c tio n s ta k e place.
A c c o rd in g to eq. (5), triflu o ro a c e to p h e n o n e w as allo w ed to re a c t w ith 1 in th e p re se n c e o f trie th y lam in e. B ecau se o f th e low rea ctiv ity o f triflu o ro a c e to p h e n o n e , th e use of trie th y la m in e as a c a ta lyst w as necessary. N o re a c tio n w as o b se rv e d w hen th e re a c ta n ts w ere m ixed in th e ab sen c e o f base. A s e x p e c te d th e rea ctio n led to 9, fe a tu rin g a P -O -C fra g m e n t (eq. (5)). T h e sm all co u p lin g c o n sta n t 2i ( P C ) o f th e C H ca rb o n ato m in its l3C N M R sp e ctru m in d ic ated th e ex iste n ce o f 9 in th e " e s te r fo rm " (eq. (5) (6)). T he u se o f trie th y la m in e as a b ase w as n o t n ecessary to p re p a re 10. T h e effect o f trie th y la m in e as a c a t alyst in th e re a c tio n is p ro b a b ly to g e n e ra te th e c o rre sp o n d in g a n io n from th e P H m oiety, w hich th e n a tta c k s th e k etim in e . A p p aren tly , in th e case o f 1 th e basicity o f th e k e tim in e is su fficien t for th e g e n e ra tio n o f th e re q u ire d anion. In this case, only IR spectro sco p y , m ass sp e c tro m e try a n d e le m e n ta l analysis could be e m p lo y e d as m e an s o f ch a ra c te riz a tio n . 12 an d 13 w ere fo u n d to ex h ib it b e tte r solubility, a n d it w as po ssib le to re c o rd N M R sp e ctra, w hich c o n trib u te d to a full c h a ra c te riz a tio n (cf. E x p e rim e n ta l).
IR sp e ctro sc o p ic in v e stig a tio n s an d th e p ro to n N M R signal o f th e h ydroxyl g ro u p (stro n g ly 06 (7) ( 8 ) (9) sh ifte d to h igh fre q u e n c y ) in d ic a te th e ex isten ce o f e ith e r an in tra m o le c u la r o r an in te rm o le c u la r a s so c ia tio n via h y d ro g e n b o n d s [44] ,
T h e re a c tio n o f 1 w ith c h lo ra l as a ca rb o n y l c o m p o u n d led, ac co rd in g to S ch em e 1, to a n o n triv ial re su lt, n am ely fo rm a tio n o f th e rin g e x p a n sio n p ro d u c t 14:
A lth o u g h rin g e x p a n sio n p ro d u c ts w ere o b se rv e d in th e re a c tio n o f c h lo ra l w ith 1,3 ,2 A3- 
c o n fo rm a tio n in w hich P, C l, C4 an d C 9 lie in a p la n e (m e a n d e v ia tio n 4.5 pm ). , w hich links th e ca tio n a n d a n io n to fo rm iso la te d io n pairs. T his is th e first X -ray crystal s tru c tu re o f a d io x a p h o sp h e p in o n e ring. T h e ,3C N M R re so n a n c e s o f th e a ro m a tic c a r b o n ato m s w e re assig n ed using th e follow ing n u m b e rin g sc h em e (Fig. 3) : Fig. 3 . N u m b e rin g sc h e m e fo r th e a ssig n m e n t o f th e 13C N M R re so n a n c e s o f th e C hH 4 ring system .
-(N -M eth yl-am in om eth yl)-2-oxo-5,6-ben zo-

1,3,2 X4-dioxaph osph orin -4-on e (2)
A so lu tio n o f 1.66 g (8.88 m m o l) o f 1 in 30 ml o f d ic h lo ro m e th a n e w as co o led to ca. 0 °C, a n d 0.38 g (2.96 m m o l) o f trim e th y ltria z in e w as slow ly a d d e d (5 m in) via a syringe. T he so lu tio n w as s u b se q u e n tly stirre d fo r 30 m in at 0 °C, a n d for 6 h at r.t. T he so lv e n t w as re m o v e d i.v., an d th e re m a in ing re sid u e w as su sp e n d e d in a m ix tu re o f 20 ml o f diethyl e th e r an d 2 ml o f d ic h lo ro m e th a n e . T h e su sp e n sio n w as k e p t at -3 0 °C fo r 2 d. N -B en zy l-a m in o m eth yl)-2 -o x o -5 ,6 -b e n zo -1,3 ,2 X4-d io x a p h o sp h o rin -4 -o n e (3 
-(
2-(N -'B u tyl-a m in o m eth yl)-2 -o x o -5 ,6 -b en zo -
1,3,2 X4-d io x a p h o sp h o rin -4 -o n e (4)
T h e p r e p a ra tio n o f 4 w as co n d u c te d in a sim ilar fash io n as d e sc rib e d fo r 2. F ull d e ta ils o f th e stru c tu re d e te rm in a tio n m ay be o b ta in e d fro m th e F a c h in fo rm a tio n sz e n tru m K a rlsru h e , D -76344 E g g e n ste in -L e o p o ld sh a fe n , G erm a n y , o n q u o tin g th e re fe re n c e n u m b e r C S D 404884.
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